Background Previous research demonstrated an association between low employment quality and lower sickness absence, which may be explained by presenteeism. Therefore, this study aimed exploring the relation between three indicators of employment quality (long working hours, precarious employment, job insecurity) and attendance behavior.
Introduction
Since the seventies, the globalization of the labor market has led to a shift from the traditional employment relationship into a more post-fordist way of economic regulation with emphasis on flexibility. This includes more non-standard working arrangements, with atypical contracts and aberrant working time arrangements, and more job insecurity. 1 At the same time, job quality is receiving growing interest in Europe. 2 Generally, job quality can be considered to include both work quality and employment quality. 3 The relation of work quality, which comprises working conditions and job content related issues such as the psychosocial working environment, and health has already been extensively investigated. Alongside, the association between employment quality, which includes issues closely related to the 'contract' (such as number of working hours, type of contract and associated security) and health is also an emerging topic of investigation, since this aspect is especially affected by the changes in the labor market. 3 Recent studies clearly demonstrated that long working hours are associated with depression, anxiety, sleep and coronary heart disease. 4, 5 Additionally, the association between long working hours and sickness absence, which can be considered as a measure of health and functioning, 6 has been examined, suggesting long working hours to be associated with less sickness absence spells. [7] [8] [9] A possible explanation may be that employees who are working long working hours, feel a high pressure at work and therefore perceive difficulties to take sickness absence. 7, 9 This hypothesis is confirmed by other research, revealing a positive association between long working hours and presenteeism. 10 Regarding precarious employment, a substantial part of the studies demonstrated an association with health problems, while some also found associations with better health. 11 Although a generally accepted definition is lacking, precarious employment refers to a variety of employment type arrangements, which are all deviating from the 'standard' employment relationship of permanent full-time work, and which are characterized by insecurity and limited access to social benefits and statutory rights. 12 The conflicting findings regarding the relation between precarious employment and health possibly reflect differences in welfare systems or may be due to a healthy worker effect. 12 Regarding sickness absence, precarious employment has also been associated with lower rate of absenteeism. 13, 14 Besides precarious jobs, the workers' perception of fear of job loss has been used as a subjective indicator of job insecurity. When applying this measure, the association between job insecurity and bad health outcomes is more consistent. 11 On the other hand, studies investigating the effects of job insecurity on sickness absence revealed inconsistent results. [15] [16] [17] As proposed by Blekesaune, 15 job insecurity can lead to both an increase and a decrease of sickness absence. The increase of absence due to job insecurity is explained by the stress theory, basically stating that job insecurity causes stress and health problems. The decrease of absence rates can be explained by the healthy worker effect: unhealthy workers with frequent sickness absence will rather end up in unemployment during economic recession periods. But also the disciplinary theory, assuming that workers perceiving job insecurity will avoid to stay at home in case of illness, may be an explanation. The latter theory is supported by studies revealing a positive correlation between job insecurity and presenteeism. 18, 19 Furthermore, an association between precarious contract and presenteeism has been demonstrated in earlier research. 20 In conclusion, research suggests that indicators of low employment quality are related to several adverse health outcomes, while a number of authors find evidence for an association with lower sickness absence rates. Most of the researchers hypothesized that this inconsistency could be explained by the finding that workers are forced into presenteeism, suggesting that the attendance behavior (i.e. the decision to go ill at work or stay at home in case of illness) of an employee is influenced by the economic context and employment quality. Therefore, this study aimed examining associations between low employment quality indicators and several combinations of sickness absence and presenteeism, taking into account several demographic confounding factors, in a large dataset of European employees.
Methods

Study population
The fifth European Working Conditions Survey (EWCS) was carried out by Gallup Europe for the European Foundation for the Improvement of Living and Working Conditions, between January and June 2010. This periodically conducted survey uses face-to-face questionnaires at the participants' own home and aims gathering information on working conditions in countries in Europe. The sample is representative of those aged ≥15 years (≥16 years in Spain, the UK and Norway) who are in employment and are resident in the country that is being surveyed. People were considered to be in employment if they had worked for at least an hour in the week preceding the interview. In each country, a multi-stage, stratified random sampling design was used. Details on sampling design and methods are available elsewhere. 21 The survey includes information of almost 43.816 employed and self-employed workers within 34 countries (the EU27, Norway, Croatia, the former Yugoslav Republic of Macedonia, Turkey, Albania, Montenegro and Kosovo). The overall response rate was 44% for the fifth EWCS.
For the purpose of the present study, persons who were not employed or self-employed were excluded. The analysis was restricted to 28.999 employed workers from the 27 countries from the European Union.
Questionnaire and variables
The questionnaire consisted of >80 questions, covering information on several aspects of job quality and various health outcomes. Details on development of the questionnaire and the translation procedure can be found elsewhere. 21 Dependent variable: attendance behavior Attendance behavior was operationalized as the combination of self-reported sickness absence and self-reported presenteeism, based on Gustafsson et al. 22 Self-reported sickness absence was measured using one question: 'Over the past 12 months how many days in total were you absent from work for reasons of health problems?' The results were dichotomized into no absence (no) and at least 1 day of absence (yes). Self-reported presenteeism was assessed using the question: 'Over the past 12 months did you work when you were sick?' The results also represented a binary variable (yes/no).
From these two dichotomous variables, a combined variable for attendance behavior was created, with four categories: no presenteeism/no absenteeism; presenteeism/no absenteeism; absenteeism/no presenteeism; absenteeism/ presenteeism.
Independent variable: indicators of low employment
Three independent variables were separately examined in relation with attendance behavior.
Long working hours were defined as working >48 h/ week, based on the European Working Time Directive, 23 aiming to protect workers from health and safety risks associated with excessive and inappropriate working hours.
The variable precarious contract was created based on the answers to the question 'What kind of employment contract do you have?' Workers with a fixed term contract or temporary employment agency contract were defined as having a precarious contract and compared to those with an indefinite contract. Those with an apprenticeship or other training scheme or without a contract were excluded.
Job insecurity was measured using the item 'I might lose my job in the next 6 months'. Those who positively answered this question were considered as perceiving job insecurity.
Covariates Several covariates were taken into account in the multivariate analysis in order to control for potential confounding: age (in years), gender, seniority (in years), self-rated health, job satisfaction, educational level and type of occupation.
Self-rated health was measured using the question 'How is your health in general?', with the response options "very good", "good", "fair", "bad" and "very bad". The variable was dichotomized into very good and good versus fair, bad and very bad. Job satisfaction was assessed with the question 'On the whole, are you very satisfied, satisfied, not very satisfied, or not at all satisfied with working conditions in your main paid job?' This variable was also treated as a dichotomous variable: (very) satisfied versus not very satisfied and not satisfied at all. The participants were also asked about the highest level of education that they have successfully completed. The results were classified into three categories: workers who had no education or completed primary school, workers who completed lower or upper secondary school and workers who additionally completed tertiary education.
The type of occupation was coded according to the International Standard Classification of Occupations, of which the first level was used 24 : armed forces occupations, managers, professionals, technicians and associate professionals, clerical support workers, service and sales workers, skilled agricultural, forestry and fishery workers, craft and related trades workers, plant and machine operators and assemblers, elementary occupations.
Statistical analyses
All statistical analyses were performed using SPSS 21.0 software. Multinomial logistic regression models were used to assess whether the three employment quality indicators (precarious jobs, job insecurity and long working hours) were associated with attendance behavior. After establishing the crude associations, models were adjusted for age, gender, seniority, self-rated health, job satisfaction, educational level and type of occupation. Since data were demonstrating a hierarchical structure with workers clustered within countries, the models were estimated in a multilevel framework. Therefore, the SPSS mixed model procedure was used, with calculation of random intercepts. Results of the multilevel multinomial regression models are presented in relative risk ratio's with the corresponding 95% confidence intervals. Variance of partition coefficients (VPC) were calculated to assess how much of the variance in the attendance behavior can be explained by difference between countries. Models were screened for multicollinearity according to the calculation of Variance of Inflation Factors. A P-value <0.05 was considered statistically significant.
Results
Descriptive information of the study population is presented in Table 1 . A total of 28.999 workers, of which almost 47% was female, were included in the analysis. Table 2 shows that long working hours was a significant factor in association with attendance behavior. The risk to report presenteeism without sickness absence or presenteeism with sickness absence was significantly higher for workers who were working >48 h/week compared to those that were working <48 h/week. Additionally, the risk to report sickness absence without presenteeism was significantly lower for those working >48 h/week contrasted to those who were not.
The variable 'precarious contract' was significantly associated with attendance behavior, in the adjusted model ( Table 3 ). The results demonstrate that the risk to report absenteeism without presenteeism was significantly lower for workers with a precarious contract in comparison with those with an indefinite contract. Additionally, the risk to report absenteeism and presenteeism (in comparison with those reporting no absenteeism nor presenteeism) was also significantly lower for those with a precarious contract in comparison with workers with an indefinite contract. However, workers with a precarious contract had no increased risk to report presenteeism without sickness absence. Table 4 demonstrates that also job insecurity was a significant factor in relation with attendance behavior. The risk to report presenteeism without sickness absence was significantly higher for workers perceiving job insecurity compared to those not perceiving job insecurity.
The VPC shows that the variance in outcome sickness absence without presenteeism in relation with the low employment quality indicators can be explained for 11% by differences between countries. For presenteeism without sickness absence,~8% of the variance was explained by differences between countries.
Discussion Main findings
The results showed that the three low employment quality indicators under study were significantly related to different aspects of attendance behavior.
Those working >48 h/week, had a higher risk to report presenteeism (with or without sickness absence) and a ***P < 0.001, **P < 0.01, *P < 0.05. a Reference category = no sickness absence in combination with no presenteeism.
b Reference category = no long working hours (= 1).
c Model is adjusted for gender, age, seniority, general self-rated health, job satisfaction, educational level and occupation type.
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Finally, for workers perceiving job insecurity, the risk for presenteeism without sickness absence was significantly higher.
Overall, these findings suggest a complex behavioral mechanism in workers facing low job quality employment, which may result in higher presenteeism in case of job insecurity and long working hours.
What is already known
Employees working >48 h/week reported significantly less sickness absence without presenteeism, but they were reporting more presenteeism (whether or not in combination with sickness absence). This finding is in line with earlier research demonstrating an association between long working hours and presenteeism 10 and supports the hypothesis that these workers perceive an attendance pressure. Additionally, the finding that the indicator 'long working hours' was associated with a higher risk for the combination of sickness absence and presenteeism may suggest that this low quality indicator is associated with health problems, which is supported by a recent study. 5 Our findings for the relation between precarious employment and attendance behavior underscore the results from existing literature, demonstrating an inverse relationship between precarious work and sickness absence. However, we did not find a significant relation between precarious Model is adjusted for gender, age, seniority, general self-rated health, job satisfaction, educational level and occupation type. c employment and presenteeism without sickness absence, which is in contrast with a study investigating presenteeism in immigrant workers in Spain. 20 Aronsson et al. also did not find a significant relation between type of employment and presenteeism in a study in the Swedish working population. 25 The present study observed that workers with a precarious contract reported less presenteeism in combination with sickness absence. A possible explanation for this finding may be the healthy worker effect: workers with this kind of contracts may be a selection of healthier workers than those who are unemployed. 15 Workers in a precarious employment may also be hesitant to report absenteeism and presenteeism, despite the fact that confidentiality was assured. Another reason can be the voluntary aspect, 14 of which we do not have information in this questionnaire. It is possible that some workers have freely chosen for this type of contracts, while others are in an undesirable precarious employment. This group of precarious workers may thus consist of a rather heterogeneous population, in which the perception of job insecurity may vary.
Finally, a significant relation between job insecurity and attendance behavior was observed. However, those perceiving high job insecurity were only reporting higher sickness presenteeism without sickness absence, while no significant relationship could be determined with the other attendance behavior categories. This suggests that especially the feeling of insecurity is creating a situation in which a worker will choose for continuing working despite illness, while workers with a precarious contract do not seem to have a higher risk for presenteeism. This finding is in line with the results of Virtanen et al., 26 who concluded that contractual security and perceived security of employment are differently associated with health indicators. Generally, self-perceived job insecurity is considered to be a more potent stressor, since stress levels are determined by the feeling of fear for job loss. 27 The results for the VPC suggest that sickness absence is somewhat more influenced by differences between countries than it is the case for presenteeism, which may be explained by the differences in rules and compensation policies between countries in Europe.
Although previous research demonstrated important gender differences in attendance dynamics, 28 preliminary analyses did not reveal any significant interaction effect between gender and employment indicators in relation with attendance behavior. Hence, additional gender-stratified analyses (results not shown) yielded highly similar results, except for the female group working long hours, who did not demonstrate a significantly lower risk to report sickness absence without presenteeism.
What this study adds
The major strength of the current study involved the assessment of different indicators of low employment quality and the combined evaluation of both presenteeism and sickness absence in a large dataset in different European countries. This approach allows getting more insight into the complexity of the attendance behavior of the employee, in situations of low quality employment.
A second strength of this study consists of the multilevel analysis which enabled to take the hierarchical structure of the data into account.
Limitations of this study
Although this study adds evidence to the existing knowledge about the association between low employment quality and both absenteeism and presenteeism, several relevant limitations should be mentioned. First, the results are based on self-reports, which may lead to less precise findings and may be argued to be biased by common method variance. A second limitation is the use of 1 day as cut-off value for both absenteeism and presenteeism, when defining attendance behavior. Therefore, a sensitivity analysis was conducted with an alternative cut-off value of 5 days to define both absenteeism and presenteeism, which roughly led to highly similar results. Although often applied in this research field, 4, 5, 7, 14, 18, 20, 26 the use of one-item low employment quality indicators, may be a concern. Another limitation is the cross-sectional design of this study not allowing to make causal interpretations. Further, the complete case analysis resulted in a loss of a high number of workers, which may have biased the results. Finally, we have no information about the voluntary aspect of the indicators of low employment quality. It is possible that some workers explicitly choose for working in a precarious contract or long working hours, which obviously differentiates from workers who are forced into these low employment quality jobs.
Conclusions
This study has important implications for organizations and policy makers. Given the results, policy makers should develop strategies to re-establish the indefinite contractual employment with regular working arrangements as the standard and to avoid the use of precarious, insecure contracts or regulations with long working hours. Further, sufficient attention should be given to workers in low quality jobs, by specifically taking countermeasures to assure that ill workers in situations of low employment quality are not forced into presenteeism.
Taking into account the methodological limitations of this study, further research should be conducted in a longitudinal design, with more detailed operationalization and precise definitions of low employment quality. Objective measurement of sickness absence and presenteeism is recommended in order to get more insight into this complex attendance behavior.
